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(57) ABSTRACT 

An information recording medium, a recording and/or repro 
ducing apparatus and a recording and/or reproducing 
method are provided. The recording apparatus includes: a 
Write/read unit for recording data on an information storage 
medium in Which a user data area for Writing user data and 
a spare area for replacing a defect occurring in the user data 
area are disposed, and a replacement recording block to 
replace an original recording block recorded in the user data 

si area is recorded in a non-recorded area of the spare area or 
the user data area; and a control unit for controlling the 

(21) Appl. No.: 11/193,405 Write/read unit so that a replacement entry indicating that 
part of the recording block is replaced is recorded on the 

(22) Filed: Aug. 1, 2005 storage medium. As a result, data reproduction time can be 
advantageously reduced so as to improve system perfor 
mance, particularly, in a system Where data replacement by 

(30) Foreign Application Priority Data logical overWrite (LOW) is implemented both in a user data 
area and a spare area, or in a system performing defect 
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INFORMATION RECORDING MEDIUM, 
RECORDING/REPRODUCING APPARATUS AND 

RECORDING/REPRODUCING METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims all bene?ts accruing under 
35 U.S.C. §119 of Korean Patent Application No. 10-2004 
0060916, ?led on Aug. 2, 2004, in the Korean Intellectual 
Property Office, the disclosure of Which is incorporated 
herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to information stor 
age media, and more particularly, to an information storage 
medium such as an optical disc supporting partial data 
replacement, a recording and/or reproducing apparatus and 
a recording and/or reproducing method. 

[0004] 2. Related Art 

[0005] In general, a reWritable information storage 
medium contains a data area for storing data and manage 
ment areas for storing information for data management. 
The data area is provided With a user data area for storing 
user data and at least one spare area for defect management. 
When user data is recorded in the user data area (an area in 
the data area that eXcludes the spare area), or When user data 
recorded in the user data area is reproduced and a defect is 
generated, replacement data to replace the defect data is 
recorded in the spare area. 

[0006] In case of a Write-once information storage 
medium, this defect management technique is used in con 
nection With logical overWrite (LOW). Logical overWrite 
(LOW) is knoWn as a method by Which the Write-once 
information storage medium can be used in the same manner 
as a reWritable information storage medium. That is, in order 
to update data already recorded in a user data area, the 
recorded data can be treated as if it is defect data, and data 
to replace this recorded data (Which is treated as “defect 
data”) is recorded in a spare area. Thus, While the logical 
address of the data recorded in the user data area is ?xed, the 
address of the data recorded in the spare area can be used as 
the physical address corresponding to the logical address. 
By doing so, a host can see data in the user data area as if 
only reWriting of the data is performed at the identical 
location, and therefore data management can be made easier 
and more effective. This is because the host uses only the 
logical addresses of data. HoWever, the area used for record 
ing replacement (update) date is limited to the spare area. 

[0007] More recently, a neW method Which implements 
LOW for defect management is utiliZed to maXimiZe the 
capacity of an information storage medium. In such a 
method, the area for recording updated data is not limited to 
the spare area, and updated data can also be recorded in an 
unrecorded area of the user data area of the information 
storage medium and replacement information (defect entry 
information) can be prepared accordingly. 

[0008] Generally, in an information storage system, a host 
is used to manage data in units of sectors (each sector having 
2048 bytes) and a drive system is used to record data on and 
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reproduce data from an information storage medium in units 
of one or more sectors (for eXample, 16 sectors, or 32 
sectors). When data is desired to be recorded or logically 
overWritten not in an entire block in an already recorded area 
on an information storage medium, but in some sectors in 
the area, the drive system ?rst reproduces data in a block 
including the sectors in Which the host commands the drive 
system to record data in the already recorded area, replaces 
the data corresponding to the sectors of the command With 
the data of the command by the host, and then records the 
data. This process is referred to as a read-modify-Write 
(RMW). If an information storage medium is a reWritable 
information storage medium, data is overWritten in an iden 
tical physical location in the RMW process. If an informa 
tion storage medium is a Write-once information storage 
medium, data is replaced by the LOW process. 

[0009] If a defect occurs during the RMW process in the 
reWritable information storage medium, that is, during data 
reproduction or during data Writing after the read and 
modi?cation of data occurred, the defect data need to be 
replaced. Thus, in order to indicate the state of the block 
replaced by the RMW process in a reWritable information 
storage medium or a Write-once information storage 
medium, a replacement (defect) entry is generated. At this 
time, the drive system generally manages this replacement 
state by using replacement information indicating a state in 
Which the block address corresponding to the original loca 
tion is replaced by the address of the block replacing the 
original location. HoWever, due to the replacement infor 
mation in units of blocks, data reproduction can require 
signi?cantly more time. 

[0010] FIGS. 1A and 1B are reference diagrams of an 
eXample data area on an information storage medium and an 
eXample replacement (defect) entry used to illustrate con 
ventional time delay problems during data reproduction. 

[0011] Speci?cally, FIG. 1A illustrates an eXample data 
area 110 on an information storage medium 100, including 
a spare area #1112, a user data area 114 and a spare area 

#2116. FIG. 1A shoWs a state in Which in order to update ?le 
B With ?le B‘ (8 sectors) in a user data area 114 Where ?le 
A (19 sectors), the ?le B (8 sectors) and ?le C (21 sectors) 
are contiguously recorded, a host sends a Write command 
With the address at Which the ?le B is recorded, and the drive 
system performs the RMV process and records part A of the 
?le A, part B of the ?le B‘, and part C of the ?le C in physical 
sector number PSN 48~PSN 63. Though the part that should 
be actually updated is the ?le B, data recording and data 
reproduction are performed by the drive system in units of 
blocks, and one block, i.e., the back part of the ?le A and the 
front part of the ?le C, is replaced. 

[0012] FIG. 1B shoWs a replacement entry 120 in a 
replaced state. Referring to FIG. 1B, PSN 16 is stored in the 
original PSN 122 and PSN 48 is stored in the replacement 
PSN 124. As a result, a data block corresponding to PSN 
16~PSN 31 is replaced by a data block corresponding to 
PSN 48~PSN 63. 

[0013] In this state, if the host sends a read command in 
order to reproduce the ?le A recorded in logical sector 
number LSN 0~LSN 18, the drive system ?rst identi?es a 
replacement state from the replacement (defect) entry 120 in 
order to reproduced PSN 0~PSN 18. Then, the drive system 
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reproduces the ?rst block corresponding to PSN 0~PSN 15, 
and then reproduces individual sectors inside the neXt data 
block corresponding to PSN 16~PSN 18. At this time, the 
drive system learns from the replacement entry 120 that the 
data block corresponding to PSN 16~PSN 31 is replaced by 
PSN 48~PSN 63, reproduces the block corresponding to 
PSN 48~PSN 63 and transmits replacement sectors PSN 
48~PSN 63 corresponding to PSN 16~PSN 18 to the host. 
Thus, PSN 16~PSN 18 of the ?le A are actually the sectors 
that are originally not needed to be replaced, and even 
though these sectors are replaced, the sectors in the original 
block and the replacement block are identical data. As a 
result, PSN 48~PSN 50 in the replacement block is not 
necessarily needed to be reproduced. HoWever, since the 
drive system does not knoW this situation, the drive system 
Will continue to reproduce data in the replacement block as 
requested by the host such that more time is necessarily 
required for data reproduction. 
[0014] So far, data replacement by LOW in the conteXt of 
a Write-once information storage medium is described With 
reference to FIGS. 1A-1B. HoWever, the same problem 
occurs in a reWritable information storage medium. If PSN 
16~PSN 31 are regarded as a defect during a RMW process 
to update data B‘, the data B‘ is recorded in a spare area 112 
or 116 as a substitute. Also at this time, if the host desires to 
reproduce ?le A, the drive system should reproduce the data 
from the replacement block in order to reproduce PSN 
16~PSN 18. HoWever, in this case since the data recorded in 
the replacement block corresponding to PSN 16~PSN 18 
can be different from the data recorded in PSN 16~PSN 18 
in the original block, such a difference can cause data errors 
and other problems. This is because if an error occurs during 
a read operation of the RMW process, the drive system 
cannot reproduce data recorded in PSN 16~PSN 31, and 
therefore updates data B‘ only in PSN 19~PSN 31 in 
response to a Write command of the host, and ?lls padding 
data (00h) in the remaining area. Accordingly, there is a need 
for neW techniques for use in a drive system in Which data 
replacement by LOW is implemented in both a user data 
area and a spare data, or a drive system performing defect 
management to reduce, if not eliminate, the delay time 
during data reproduction, and thereby improving data repro 
duction performance. 

SUMMARY OF THE INVENTION 

[0015] Various aspects of the present invention advanta 
geously provide an information storage medium for use in a 
drive system in Which replacement by LOW is implemented 
both in a user data area and a spare area and in a drive system 
performing defect management, having short reproduction 
time and improved reproduction performance, and a record 
ing and/or reproducing apparatus and a recording and/or 
reproducing method. 

[0016] According to an aspect of the present invention, 
there is provided an information storage medium comprising 
a user data area for recording user data, and a spare area for 
replacing a defect occurring in the user data area, Wherein a 
replacement recording block to replace an original recording 
block recorded in the user data area is recorded in the spare 
area or an unrecorded area of the user data area, and a 

replacement entry indicating that part of the replacement 
recording block is replaced is recorded on the medium. 

[0017] The replacement entry may include: original 
address information indicating the address of a ?rst sector of 
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replacement sectors to be replaced in the original recording 
block; and replacement address information indicating the 
address of a last sector of replacing sectors in the replace 
ment recording block. 

[0018] The replacement entry may further include state 
information indicating that part of the replacement recording 
block is replaced. 

[0019] The information storage medium may be a reWrit 
able information storage medium that supports defect man 
agement by a drive system, or a Write-once information 
storage medium that supports defect management by a drive 
system. 

[0020] According to another aspect of the present inven 
tion, there is provided a recording apparatus comprising: a 
Write/read unit for Writing data on an information storage 
medium or recording data from the information storage 
medium in Which a user data area for recording user data and 
a spare area for replacing a defect occurring in the user data 
area are disposed, and a replacement recording block to 
replace an original recording block recorded in the user data 
area is recorded in the spare area or an unrecorded area of 
the user data area; and a control unit for controlling the 
Write/read unit to Write on the information storage medium 
a replacement entry indicating that part of the replacement 
recording block is replaced. 

[0021] According to still another aspect of the present 
invention, there is provided a reproducing apparatus com 
prising: a Write/read unit for Writing data on an information 
storage medium or reading data from the information stor 
age medium in Which a user data area for recording user data 
and a spare area for replacing a defect occurring in the user 
data area are disposed, and a replacement recording block to 
replace an original recording block recorded in the user data 
area is recorded in the spare area or an unrecorded area of 

the user data area; and a control unit for controlling the 
Write/read unit to read from the information storage medium 
a replacement entry indicating that part of the replacement 
recording block is replaced, and to read the data part to be 
reproduced from the original recording block if a read-out 
replacement entry is con?rmed that a part of data to be 
reproduced is other than an actually replacing part in the 
replacement recording block to read. 

[0022] According to yet still another aspect of the present 
invention, there is provided a recording method comprising: 
recording data on an information storage medium in Which 
a user data area for recording user data and a spare area for 
replacing a defect occurring in the user data area are 
disposed, and a replacement recording block to replace an 
original recording block recorded in the user data area is 
recorded in the spare area or an unrecorded area of the user 

data area; and recording a replacement entry indicating that 
part of the replacement recording block is replacement 
replaced on the information storage medium. 

[0023] According to a further aspect of the present inven 
tion, there is provided a reproducing method including: 
Writing data, from an information storage medium in Which 
a user data area for recording user data and a spare area for 
replacing a defect occurring in the user data area are 
disposed, and a replacement recording block to replace an 
original recording block recorded in the user data area is 
recorded in the spare area or an unrecorded area of the user 
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data area; and reading from the information storage medium 
a replacement entry indicating that part of the replacement 
recording block is replaced, and if a part of data to be 
reproduced is con?rmed as other than an actually replacing 
part in the replacement recording block by referring to the 
replacement entry, reading from the original recording block 
the data part to be reproduced. 

[0024] The present invention is more speci?cally 
described in the folloWing paragraphs by reference to the 
draWings attached only by Way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] Abetter understanding of the present invention Will 
become apparent from the folloWing detailed description of 
example embodiments and the claims When read in connec 
tion With the accompanying draWings, all forming a part of 
the disclosure of this invention. While the folloWing Written 
and illustrated disclosure focuses on disclosing example 
embodiments of the invention, it should be clearly under 
stood that the same is by Way of illustration and example 
only and that the invention is not limited thereto. The spirit 
and scope of the invention are limited only by the terms of 
the appended claims. The folloWing represents brief descrip 
tions of the draWings, Wherein: 

[0026] FIGS. 1A and 1B are reference diagrams of an 
example data area on an information storage medium and an 
example replacement (defect) entry used to illustrate con 
ventional time delay problems during data reproduction; 

[0027] FIG. 2 is a schematic block diagram of an example 
recording and/or reproducing apparatus according to an 
embodiment of an embodiment of the present invention; 

[0028] FIG. 3 is a detailed diagram of the recording and/or 
reproducing apparatus shoWn in FIG. 2; 

[0029] FIG. 4 is a diagram of the structure of an infor 
mation storage medium according to an embodiment of the 
present invention; 

[0030] FIG. 5A illustrates an example of a replacement 
(defect) entry shoWn in FIG. 4; 

[0031] FIG. 5B illustrates another example of a replace 
ment (defect) entry shoWn in FIG. 4; 

[0032] FIG. 6A illustrates an example of a replacement 
entry according to an embodiment of the present invention 
in the situation shoWn in FIG. 1A; 

[0033] FIG. 6B illustrates another example of a replace 
ment entry according to an embodiment of the present 
invention in the situation shoWn in FIG. 1A; 

[0034] FIG. 6C is a reference diagram for explaining an 
interpretation method of the replacement entries shoWn in 
FIGS. 6A and 6B; 

[0035] FIG. 7 is a ?oWchart of a process for recording 
data according to an embodiment of the present invention; 
and 

[0036] FIG. 8 is a ?oWchart of a process for reproducing 
data according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0037] The present invention is applicable for use With all 
types of memory or computer-readable media, recording 
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and/or reproducing apparatuses or drive systems, and com 
puter systems implemented methods described according to 
various embodiments of the present invention. HoWever, for 
the sake of simplicity, discussions Will concentrate mainly 
on exemplary use of an optical disc serving as either a 
reWritable or a Write-once storage medium, although the 
scope of the present invention is not limited thereto. 

[0038] Turning noW to FIG. 2, an example recording 
and/or reproducing apparatus 200 according to an embodi 
ment of the present invention is illustrated. As shoW in FIG. 
2, the recording and/or reproducing apparatus 200, i.e., a 
drive system, includes a Write/read unit 220 and a control 
unit 210. 

[0039] Under the control of the control unit 210, the 
Write/read unit 220 records data on an optical disc 400 
serving as an information storage medium, and reads data in 
order to reproduce the recorded data from the optical disc 
400. The control unit 210 controls the Write/read unit 220 so 
as to record data in units of a predetermined number of 
recording blocks, or obtains valid data by processing data 
read by the Write/read unit 220. 

[0040] When data is recorded, the control unit 210 con 
trols the Write/read unit 220 so that logical overWrite (LOW) 
is implemented and data is recorded according to a com 
mand of a host 240 or control of a drive system. LOW means 
that in order to update data recorded in a user data area of 
a Write-once recording medium, update data, that is, the 
replacement data, is recorded in a spare area or an unre 
corded area of a user data area, and the address information 
of original data and replacement data is managed so that the 
logical addresses seen by the host 240 do not change (this is 
performed by generating a replacement entry and recording 
the replacement entry on the optical disc 400). Thus, the 
control unit 210 performs data replacement recording in the 
spare area or the unrecorded area of the user data area by 
LOW. 

[0041] Also, When data replacement recording is per 
formed, if data to be replaced is not an entire block, but is 
only part of one block, the control unit 210 controls the 
Write/read unit 220 so that replacement information indicat 
ing that replacement is performed partially is generated and 
recorded on the optical disc 400. Thus, by using the replace 
ment information indicating that partial replacement is per 
formed, When data is reproduced, a part in Which replace 
ment is not actually performed can be read from the original 
block, and not from the replacement block. As a result, the 
time delay during data reproduction can be advantageously 
minimiZed or prevented. 

[0042] FIG. 3 is a detailed diagram of an example record 
ing and/or reproducing apparatus shoWn in FIG. 2. 

[0043] Referring to FIG. 3, the control unit 210 and the 
Write/read unit 220 can be implemented using several dif 
ferent components. For example, an optical pickup 250 may 
serve as the Write/read unit 220 to perform read/Write 
operations on an optical disc 400. In addition, a host I/F 211, 
a digital signal processor (DSP) 212, a radio-frequency 
ampli?er (RF AMP) 213, a servo 214, and a system con 
troller 215 may serve as the control unit 210. 

[0044] When data is recorded, the host I/F 211 receives a 
Write command together With data to be recorded and logical 
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address information of the data, and transmits these infor 
mation to the system controller 215. 

[0045] The system controller 215 receives the Write com 
mand from the host I/F 211 and performs initialization 
required for recording data. In particular, according to the 
present invention, When data is to be recorded in an already 
recorded area and not an entire block, but only part of one 
block is to be replaced, the system controller 215 operates so 
that replacement information indicating that partial replace 
ment is performed is generated and recorded. 

[0046] For this replacement information, according to an 
embodiment of the present invention, a partial replacement 
state information ?eld is prepared in a replacement entry, 
and if this ?eld is set, the replacement entry is managed as 
a partial replacement entry; otherWise, the replacement entry 
is managed as an ordinary replacement entry. That is, in case 
of the partial replacement entry, the original address indi 
cates the address of the ?rst sector of a part to be replaced 
in the original block, and the replacement address indicates 
the address of the last sector of a replacing part in the 
replacement block. In case of the ordinary replacement 
entry, the original address indicates the address of the ?rst 
sector of the original block and the replacement address 
indicates the address of the ?rst sector of the replacement 
block. Also, according to another embodiment of the present 
invention, the replacement information can be implemented 
Without preparing the separate state information ?eld in the 
replacement entry. That is, a sector address and not the 
conventional block unit address is employed as an address 
used in a replacement entry. Obviously, in this case the 
original address indicates the address of the ?rst sector of a 
part to be replaced in the original block and the replacement 
address indicates the address of the last sector in a replacing 
part in the replacement block. Here, in case of replacing an 
entire block, the original address is the address of the ?rst 
sector of the original block and the replacement address is 
the address of the last sector of a replacing block. 

[0047] The DSP 212 attaches additional data, such as a 
parity, for error correction of the data to be recorded that is 
received from the host I/F 211, performs ECC encoding to 
generate an ECC block, that is, an error correction code 
block, and then modulates this ECC block in accordance 
With a predetermined method. The RF AMP 213 converts the 
data output from the DSP 212 into an RF signal. The pickup 
250 records the RF signal output from the RF AMP 213 on 
the optical disc 400. The servo 214 receives an input 
command required for servo control from the system con 
troller 215 and servo controls the optical pickup 250. 

[0048] When data is reproduced, the I/F 211 receives a 
read command from the host 240. The system controller 215 
performs initialiZation required for data reproduction. In 
particular, according to the present invention, the system 
controller 215 converts a logical address according to the 
read command into a physical address, and based on the 
converted physical address, examines a replacement entry. 
At this time, if a part of data to be reproduced is included in 
a replacement block but the part is different from than the 
actually replaced part, the system controller 215 operates so 
that the part is not read from the replacement block but is 
read directly from the original block. Since it is not needed 
to jump to the replacement block and read the part, a data 
reproduction time can be advantageously reduced and data 
reproduction performance can be improved. 
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[0049] The optical pickup 250 applies a laser beam on the 
optical disc 400, and outputs an optical signal obtained by 
receiving the laser beam re?ected from the optical disc 400. 

[0050] The RF AMP 213 converts the optical signal output 
from the optical pickup 250 into an RF signal and provides 
modulated data obtained from the RF signal to the DSP 212, 
While providing a servo signal obtained from the RF signals 
to the servo 214. The DSP 212 demodulates the modulated 
data, and outputs data obtained through ECC error correc 
tion. 

[0051] MeanWhile, the servo 214 receives the servo signal 
from the RF AMP 213 and the command required for servo 
control from the system controller 215 and servo controls 
the optical pickup 250. The host I/F 211 transmits data 
received from the DSP 212 to the host 240. 

[0052] FIG. 4 is a diagram of the structure of an optical 
disc serving as a Write-one information storage medium 
according to an embodiment of the present invention. 

[0053] Referring to FIG. 4, the structure of data recorded 
on the optical disc 400 serving as a Write-once information 
storage medium includes a lead-in area 410, a data area 420, 
and a lead-out area 430. 

[0054] The lead-in area 410 includes a disc management 
area (DMA #2) 411, a temporary disc management area 
(TDMA) 412, and a disc management area (DMA #1) 413. 
The DMA #2411 and the DMA #1413 are provided to record 
information regarding a defect occurring in the data area 
420. In contrast, the lead-out area 430 includes a disc 
management area #3431 and a disc management area #4432 
but not a temporary disc management area (TDMA). 

[0055] The temporary disc management area (TDMA) 
412 included in the lead-in area 410 is an area used for 
recording information for temporary defect management 
and temporary disc management. 

[0056] This temporary disc management area 412 includes 
a temporary defect list (TDFL) 414, a temporary disc 
de?nition structure (TDDS) 415 and a space bit map (SBM) 
416. 

[0057] The temporary defect list (TDFL) 414 indicates 
information on a temporary defect, and includes location 
information of the defect data and location information of 
replacement data replacing this defect data. In particular, 
according to various embodiments of the present invention, 
the TDFL 414 includes a replacement (defect) entry 417 
Which indicates partial data replacement. 

[0058] The data area 420 includes a spare area #1421, a 
user data area 422, and a spare area #2423. The user data 
area 422 is provided to record user data. The spare area 
#1421 and the spare area #2423 provide replacement blocks 
replacing defective blocks occurring in the user data area 
422. 

[0059] FIG. 5A illustrates an eXample replacement 
(defect) entry shoWn in FIG. 4. Referring to FIG. 5A, the 
replacement entry 417 includes partial replacement state 
information 510, an original address 520, and a replacement 
address 530. In the eXample shoWn in FIG. 5A, a state 
information ?eld is prepared, and if the state information 
?eld is not set to a value indicating a partial replacement 
state, the original address and replacement address identical 
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to those in an ordinary replacement entry are considered. If 
the state information ?eld is set to the value indicating a 
partial replacement state, the address ?eld of the replace 
ment (defect) entry 417 is considered differently. 

[0060] The partial replacement state information 510 indi 
cates that in the replacement entry only a part of one 
recording block is replaced. That is, if the partial replace 
ment state information 510 is set, the original address 520 
and the replacement address 530 are interpreted in the 
manner to be explained beloW. If the partial replacement 
state information 510 is not set, it is interpreted according to 
the ordinary method that the original address indicates the 
start PSN of the original recording block and the replace 
ment address indicates the start PSN of the replacement 
recording block. 

[0061] HoWever, When the partial replacement state infor 
mation is set, the original address 520 indicates the address 
of the ?rst sector of the sectors to be replaced in the original 
recording block and the replacement address 530 indicates 
the address of the last sector of the partially replacing sectors 
in the replacement recording block. Thus, the replacement 
entry 417 indicating the partial state information shoWs hoW 
data is replaced. 

[0062] FIG. 5B illustrates another example replacement 
(defect) entry shoWn in FIG. 4. 

[0063] Referring to FIG. 5B, the replacement entry 417 
includes an original address 540 and a replacement address 
550. In the example shoWn in FIG. SE, a separate state 
information ?eld is not prepared and the original address 
indicates the address of the ?rst sector of sectors to be 
partially replaced in the original recording block and the 
replacement address 550 indicates the address of the last 
sector of partially replacing sectors in the replacement 
recording block. In the example shoWn in FIG. 5A, replace 
ment of an entire block and partial replacement are distin 
guished by the state information ?eld, but in the example 
shoWn in FIG. 5B, for both partial replacement and entire 
block replacement, replacement information is expressed by 
a sector address. Accordingly, in the case of the example 
shoWn in FIG. 5B, replacement of an entire block can be 
expressed by the original address indicating the address of 
the ?rst sector of the original recording block and the 
replacement address indicating the address of the last sector 
of the replacement recording block. 

[0064] The temporary disc de?nition structure (TDDS) 
415 includes location pointers of the temporary defect list 
(TDFL), and SBM. In the temporary disc de?nition structure 
(TDDS) 415, information on the location and siZe of the 
spare area allocated during the initialiZation, Write protec 
tion information, information on the location and siZe of a 
temporary defect management area allocated in the data 
area, information on a location replaceable in each spare 
area, and information on the last recording address of the 
user data area are recorded. 

[0065] The space bit map (SBM) 416 included in the 
temporary disc management area 412, as shoWn in FIG. 4, 
is a map indicating Whether or not data is recorded in a user 
data area 422, and expressing by a bit value Whether or not 
data is recorded in each cluster of the user data area 422. The 
space bit map (SBM) 416 is used When the user data area 
422 is used in a random recording mode, and When the user 
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data area 422 is used in a sequential recording mode, 
recording management information indicating the recording 
state of data as entry information is used. 

[0066] The disc management area #1413, the disc man 
agement area #2411, the disc management area #3431, and 
the disc management area #4432 are areas for recording ?nal 
temporary disc management information When the Write 
once recording medium is ?naliZed. 

[0067] In the data area 420, a spare area #1421, a user data 
area 422, and a spare area #2423 are continuously disposed. 

[0068] The spare area #1421 and the spare area #2423 are 
areas for recording replacement data replacing data recorded 
in the user data area 422. In these spare areas 421 and 423, 
replacement data by a defect can be recorded, and replace 
ment data by LOW can also be recorded. 

[0069] The user data area 422 is an area for recording user 
data. In particular, according to the present invention, 
replacement data replacing user data by LOW is recorded 
not only in the spare area but also in this user data. 

[0070] FIG. 6A illustrates an example of a replacement 
entry according to an embodiment of the present invention 
in the situation shoWn in FIG. 1A. That is, the replacement 
entry shoWn in FIG. 6A is an example in Which a state 
information ?eld is prepared. 

[0071] In the situation shoWn in FIG. 1A, formal replace 
ment is performed in units of blocks. Accordingly, such data 
replacement is performed seemlessly as if the original 
recording block from PSN 16 through PSN 31 is replaced by 
the replacement recording block from PSN 48 through PSN 
63. HoWever, the part of Which data is actually replaced is 
PSN 19 through PSN 26 in Which the ?le B is recorded, and 
PSN 16 through PSN 18 and PSN 27 through PSN 31 of the 
original recording block are not updated parts. 

[0072] Accordingly, in this case, if the replacement entry 
as shoWn in FIG. 6A is generated, only the part in Which 
replacement is performed can be expressed. 

[0073] Referring to FIG. 6A, by expressing the partial 
replacement state information of the replacement entry as 
“1000”, it can be indicated that, in this replacement entry 
417, not the entire block but only a part of the block is to be 
replaced. Obviously, the value indicating the partial replace 
ment state information can also be expressed by a value 
other than “1000”. Also, as the original address of the 
replacement entry 417, the PSN corresponding to the ?rst 
sector of the sectors to be partially replaced in the original 
recording block, that is, PSN 19 is recorded. As the replace 
ment address, the PSN corresponding to the last sector of the 
sectors partially replacing in the replacement recording 
block, that is, PSN 58 is recorded. 

[0074] FIG. 6B illustrates another example of a replace 
ment entry according to an embodiment of the present 
invention in the situation shoWn in FIG. 1A. In the example 
shoWn in FIG. 6B, partial replacement is not expressed by 
using the state information ?eld, and a sector address is used 
for the management of replacement information itself. 

[0075] Referring to FIG. 6B, the PSN corresponding to 
the ?rst sector of the sectors to be partially replaced in the 
original recording block, that is, PSN 19, is recorded as the 
original address of the replacement entry. The PSN corre 
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sponding to the last sector of the sectors partially replacing 
in the replacement recording block, that is, PSN 58, is 
recorded as the replacement address. 

[0076] FIG. 6C shoWs an interpretation method of the 
replacement entries shoWn in FIGS. 6A and 6B. 

[0077] Referring to FIG. 6C, one block is formed With a 
predetermined number of sectors, and the position of the 
sector in the block can be learned from a physical sector 
number (PSN). That is, the original address indicates the 
start sector from Which replacement begins in the original 
block and the replacement address indicates the last sector 
Which replacement ends in the replacement block. 

[0078] Thus, a partial replacement state is expressed in the 
replacement entry 417, and after that, if the host 240, as 
shoWn in FIGS. 2 and 3, Wants to reproduce the ?le A and 
sends a reproduction command to reproduce LSN 0~LSN 
18, the drive system knoWs from the partial replacement 
state information of this replacement entry that PSN 
16~PSN 18 corresponding to LSN 0~LSN 18 are not 
replaced and can directly reproduce tWo blocks correspond 
ing to PSN 0~PSN 31 and transmit the ?le A stored in PSN 
0~PSN 18 to the host 240. Accordingly, the time delay 
during data reproduction can be prevented. 

[0079] FIG. 7 is a ?oWchart of the operations performed 
by a process for recording data according to an embodiment 
of the present invention. 

[0080] Referring to FIG. 7, a drive system 200 receives a 
Write command from a host 240, as shoWn, for example, in 
FIGS. 2 and 3, in operation 710. The host 240 transmits data 
to be Written, a logical address of data to be Written together 
With the Write command to the drive system 200. First, the 
drive system 200 converts the logical address of the Write 
command into a physical address in operation 720. 

[0081] The drive system 200 ?nds the converted physical 
address in a replacement entry 417, as shoWn, for example, 
in FIGS. 5A-5B and FIGS. 6A-6B, and con?rms the 
replacement information in operation 730. 

[0082] Then, Whether or not the data of the Write com 
mand is part of one recording block is con?rmed in opera 
tion 740, and if it is one recording block, an ordinary Write 
operation is performed in operation 770. The ordinary Write 
operation means that the data according to the Write com 
mand is recorded in a replacement address, and a replace 
ment entry having the address of the start sector of the 
original block as the original address and the address of the 
start sector of the replacement block as the replacement 
address is generated and recorded. 

[0083] If the data according to the Write command is a part 
of one recording block, the data according to the Write 
command is recorded in a replacement address in operation 
750. In this case, Whether, except the part that is actually to 
be updated in the replacement block to be recorded in the 
replacement address, the remaining part of the replacement 
block is to be padded With meaningless data values or With 
the data part included in the original block Without change 
can be determined according to a drive system policy. 

[0084] Next, the drive system 200 generates a partial 
replacement entry indicating that partial replacement is 
performed, and records this in the temporary defect man 
agement area (TDFL) 414, as shoWn in FIG. 4, in operation 
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760. The partial replacement entry includes state informa 
tion indicating the partial replacement state, the original 
address indicating the address of the ?rst sector of sectors to 
be replaced, and the replacement address indicating the 
address of the last sector of replacing sectors. 

[0085] In the ?oWchart described above, the Write opera 
tion using the replacement entry having the state information 
?eld as shoWn in FIG. 5A is explained. When the replace 
ment entry 417 Without the state information ?eld as shoWn 
in FIG. 5B is used, the drive system 200 considers the 
original address of the replacement entry 417 as the address 
of the ?rst sector of replacement sectors to be replaced in the 
original block and the replacement address as the address of 
the last sector of replacement sectors in the replacement 
block Whether the replacement is of an entire block or of a 
part of a block. 

[0086] FIG. 8 is a ?oWchart of the operations of a process 
for reproducing data according to an embodiment of the 
present invention. 

[0087] As shoWn in FIG. 8, a drive system 200 receives a 
data read command from a host 240 in operation 810. The 
host 240 transmits a logical address of data to be read 
together With the read command to the drive system 200. 

[0088] Then, the drive system 200 converts the logical 
address of the read command of the host 240 into a physical 
address in operation 820. Then, the converted physical 
address is found in a replacement (defect) entry 417 in 
operation 830. 

[0089] If it is con?rmed that the part to be reproduced is 
other than the part that is actually partially replaced in the 
partially replacing block in operation 840, the original block 
is read and reproduced in operation 850. That is, the replace 
ment entry 417 according to an embodiment of the present 
invention represents a more detailed address of a block unit, 
that is, represents replacement in units of sectors. Accord 
ingly, even though a sector to be reproduced is included in 
a replacement block, it can be con?rmed Whether or not the 
sector is an actually replacing sector, and if the con?rmation 
result indicates that the sector is not an actually replacing 
sector, the data of the sector is read from the original block 
and reproduced. Obviously, if the sector to be reproduced is 
included in the replacement block and the sector is an 
actually replacing sector, the data of the sector should be 
read from the replacement sector and reproduced. 

[0090] As described from the foregoing, the present inven 
tion advantageously provides neW techniques for data 
replacement in a recording and/or reproducing apparatus 
(i.e., drive system) using a temporary defect list (TDFL) in 
a temporary disc management area on an information stor 

age medium so as to reduce, if not eliminate, the delay time 
during data reproduction, and thereby improving data repro 
duction performance. 

[0091] Though the replacement of original data by LOW 
in the Write-once recording medium is explained in the 
example described above, the present invention is not lim 
ited to the Write-once recording medium, and can also be 
applied to the replacement of an original block due to a 
defect in a reWritable information storage medium in the 
same manner. 

[0092] The present invention can also be embodied as 
computer readable codes on a computer readable recording 
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medium. The computer readable recording medium may be 
any data storage device that can store data Which can be 
thereafter read by a computer system. Examples of the 
computer readable recording medium include read-only 
memory (ROM), random-access memory (RAM), 
CD-ROMs, magnetic tapes, ?oppy disks, optical data stor 
age devices, and carrier Waves (such as data transmission 
through the Internet). The computer readable recording 
medium can also be distributed over netWork coupled com 
puter systems so that the computer readable code is stored 
and eXecuted in a distributed fashion. Also, functional 
programs, codes, and code segments for accomplishing the 
present invention can be easily construed by programmers 
skilled in the art to Which the present invention pertains. 

[0093] While there have been illustrated and described 
What are considered to be eXample embodiments of the 
present invention, it Will be understood by those of ordinary 
skill in the art and as technology develops that various 
changes in form and modi?cation may be made therein, and 
equivalents may be substituted for element thereof Without 
departing from the spirit and scope of the present invention. 
For eXample, other computer readable media such as read 
only memory (ROM), random-access memory (RAM), CD 
ROMs, magnetic tapes, ?oppy disks, optical or data storage 
devices, and carrier Waves, as described above, may be 
utiliZed as long as the data replacement techniques as 
described in connection With FIG. 4, FIGS. 5A-5B, FIGS. 
6A-6C, FIG. 7 and FIG. 8 are utiliZed. LikeWise, a central 
controller can be implemented as a chipset, or alternatively, 
a general or special purposed computer programmed to 
perform the methods as described With reference to FIG. 7 
and FIG. 8. Accordingly, it is intended, therefore, that that 
present invention not be limited to the various eXample 
embodiments disclosed, but that the present invention 
includes all embodiments falling Within the scope of the 
appended claims. 

What is claimed is: 
1. An information storage medium comprising: 

a user data area for recording user data; and 

a spare area for replacing a defect occurring in the user 
data area; Wherein: 

a replacement recording block to replace an original 
recording block recorded in the user data area is 
recorded in one of the spare area and an unrecorded 
area of the user data area, and 

a replacement entry indicating that part of the replacement 
recording block is replaced is recorded on the medium. 

2. The information storage medium as claimed in claim 1, 
Wherein the replacement entry comprises: 

original address information indicating the address of a 
?rst sector of replacement sectors to be replaced in the 
original recording block; and 

replacement address information indicating the address of 
a last sector of replacement sectors in the replacement 
recording block. 

3. The information storage medium as claimed in claim 2, 
Wherein the replacement entry further comprises: 

state information indicating that part of the replacement 
recording block is replaced. 
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4. The information storage medium as claimed in claim 1, 
Wherein the information storage medium is a reWritable 
information storage medium that supports defect manage 
ment by a drive system. 

5. The information storage medium as claimed in claim 1, 
Wherein the information storage medium is a Write-once 
information storage medium that supports defect manage 
ment by a drive system. 

6. A recording apparatus comprising: 

a Write/read unit arranged to Write data on an information 
storage medium or to read data from the information 
storage medium in Which a user data area for recording 
user data and a spare area for replacing a defect 
occurring in the user data area are disposed, and a 
replacement recording block to replace an original 
recording block recorded in the user data area is 
recorded in the spare area or an unrecorded area of the 
user data area; and 

a control unit con?gured to control the Write/read unit so 
as to Write on the information storage medium, a 
replacement entry indicating that part of the replace 
ment recording block is replaced. 

7. The apparatus as claimed in claim 6, Wherein the 
replacement entry comprises: 

original address information indicating the address of a 
?rst sector of replacement sectors to be replaced in the 
original recording block; and 

replacement address information indicating the address of 
a last sector of replacement sectors in the replacement 
recording block. 

8. The apparatus as claimed in claim 7, Wherein the 
replacement entry further comprises: 

state information indicating that part of the replacement 
recording block is replaced. 

9. The apparatus as claimed in claim 6, Wherein the 
information storage medium is a reWritable information 
storage medium that supports defect management by a drive 
system. 

10. The apparatus as claimed in claim 6, Wherein the 
information storage medium is a Write-once information 
storage medium that supports defect management by a drive 
system. 

11. A reproducing apparatus comprising: 

a Write/read unit arranged to Write data on an information 
storage medium or to read data from the information 
storage medium in Which a user data area for recording 
user data and a spare area for replacing a defect 
occurring in the user data area are disposed, and a 
replacement recording block to replace an original 
recording block recorded in the user data area is 
recorded in the spare area or an unrecorded area of the 

user data area; and 

a control unit con?gured to control the Write/read unit so 
as to read from the information storage medium a 
replacement entry indicating that part of the replace 
ment recording block is replaced, and to read data part 
to be reproduced from the original recording block, 
When a read-out replacement entry is con?rmed that a 
part of data to be reproduced is other than an actually 
replacing part in the replacement recording block by 
referring to the replacement entry. 
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12. The apparatus as claimed in claim 11, wherein the 
replacement entry comprises: 

original address information indicating the address of a 
?rst sector of replacement sectors to be replaced in the 
original recording block; and 

replacement address information indicating the address of 
a last sector of replacement sectors in the replacement 
recording block. 

13. The apparatus as claimed in claim 12, Wherein the 
replacement entry further comprises: 

state information indicating that part of the replacement 
recording block is replaced. 

14. The apparatus as claimed in claim 11, Wherein the 
information storage medium is a reWritable information 
storage medium that supports defect management by a drive 
system. 

15. The apparatus as claimed in claim 11, Wherein the 
information storage medium is a Write-once information 
storage medium that supports defect management by a drive 
system. 

16. A recording method comprising: 

recording data on an information storage medium in 
Which a user data area for recording user data and a 
spare area for replacing a defect occurring in the user 
data area are disposed, and a replacement recording 
block to replace an original recording block recorded in 
the user data area is recorded in the spare area or an 

unrecorded area of the user data area; and 

recording a replacement entry indicating that part of the 
replacement recording block is replaced on the infor 
mation storage medium. 

17. The method as claimed in claim 16, Wherein the 
replacement entry comprises: 

original address information indicating the address of a 
?rst sector of replacement sectors to be replaced in the 
original recording block; and 

replacement address information indicating the address of 
a last sector of replacement sectors in the replacement 
recording block. 

18. The apparatus as claimed in claim 17, Wherein the 
replacement entry further comprises: 

state information indicating that part of the replacement 
recording block is replaced. 

19. A reproducing method comprising: 

reading data from an information storage medium in 
Which a user data area for recording user data and a 
spare area for replacing a defect occurring in the user 
data area are disposed, and a replacement recording 
block to replace an original recording block recorded in 
the user data area is recorded in the spare area or an 
unrecorded area of the user data area; and 
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reading from the medium a replacement entry indicating 
that part of the replacement recording block is replaced, 
and When a read-out replacement entry is con?rmed 
that a part of data to be reproduced is other than an 
actually replacing part in the replacement recording 
block, reading from the original recording block the 
data part to be reproduced. 

20. The method as claimed in claim 19, Wherein the 
replacement entry comprises: 

original address information indicating the address of the 
?rst sector of sectors to be replaced in the original 
recording block; and 

replacement address information indicating the address of 
the last sector of replacing sectors in the replacement 
recording block. 

21. The method as claimed in claim 20, Wherein the 
replacement entry further comprises: 

state information indicating that part of the replacement 
recording block is replaced. 

22. An information storage medium comprising: 

a data area including a user data area for recording user 

data, and a spare area for replacing a defect occurring 
in the user data area; and 

a defect management area for managing a defect occur 
ring in the user data area, 

Wherein a replacement recording block to replace an 
original recording block recorded in the user data area 
is recorded in one of the spare area and an unrecorded 
area of the user data area, and 

a replacement entry indicating that part of the replacement 
recording block is replaced is recorded in the defect 
management area. 

23. The information storage medium as claimed in claim 
22, Wherein the replacement entry comprises: 

original address information indicating the address of thea 
?rst sector of replacement sectors to be replaced in the 
original recording block; and 

replacement address information indicating the address of 
thea last sector of replacingreplacement sectors in the 
replacement recording block. 

24. The information storage medium as claimed in claim 
23, Wherein the replacement entry further comprises: 

state information indicating that part of the replacement 
recording block is replaced. 

25. The information storage medium as claimed in claim 
22, Wherein the information storage medium is one of a 
reWritable information storage medium and a Write-once 
information storage medium that supports defect manage 
ment by a drive system. 

* * * * * 


